Enrichment of glutamate-like immunoreactivity in primary afferent terminals throughout the spinal cord dorsal horn.
Although several lines of evidence indicate that glutamate is a neurotransmitter in primary afferent terminals, controversies exist on the proportion and types of such terminals that release glutamate. In the present study quantitative analysis of immunogold labelling was used to assess the presence of glutamate-like immunoreactivity in primary afferent terminals in laminae I-V of the rat spinal cord dorsal horn. Anterograde transport of choleragenoid-horseradish peroxidase from a spinal ganglion and tetramethyl benzidine histochemistry were used to identify primary afferent terminals in laminae I and III-V. Presumed C-fibre terminals in lamina II were identified on morphological criteria (dense sinusoid axon terminals). Primary afferent terminals in all dorsal horn laminae displayed significantly higher levels of glutamate-like immunoreactivity than pleomorphic vesicle-containing profiles in laminae III-IV and large neuronal cell bodies in laminae III-V. The density of gold particles over primary afferent terminals also significantly exceeded the average density of gold particles over laminae II and III-IV. The highest densities of gold particles were present over dense sinusoid axon terminals in lamina II. These findings suggest that glutamate, alone or in combination with other neuroactive compounds, is involved in the transfer of all sensory modalities from primary afferent fibres to dorsal horn neurons.